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C 39»3 

hear the claming noife made by all the candles hung 
up in his (hop. 

This is all that I have any certain information of, 
and it mews, that our country had fome (hare in 
the general agitation. Many other things are reported, 
but not fufficiently attefted. 

The accounts brought from Norway inform us, 
that the fame obfervations were made there, almoft 
at the fame time. 



LIX. An Account of the Earthquake^ No- 
vem. i, 1755, m felt in the Lead Mines 
in Derby fhire ; in a Letter from the Re- 
verend Mr. Bullock to Lewis Crafius, 
D. D. F. R. S. 

LETTER I. 

Rev Sir Afliford, nea r Bakcwell, Derbyshire, Mar. 3, 1756. 

R«adMarchu,Tr Here fend you an account of the 
I7S " J_ earthquake, which happened at the 
lead mines on Eyam-edge in the peak of Derby- 
mire, on Saturday the ift of Novem. 1755, about 
1 1 o'clock in the forenoon. I made a ftrift inquiry 
at the mines, on the 21ft of February laft, both for 
my own and your fatisfa&ion ; and can aflure you, 
that the circumftances related may fafely be relied 
upon as matter of fa£t. If there be any thing in 
my power, which you would chufe to have explained 
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more particularly, pleafe to communicate, and it 
(ball be done with the greateft pleafure by, 

S I R, 

Your moft obedient and 
obliged humble fervant, 

Wm. Bullock. 

Francis Mafon, overfeer, fays, That he fat in a 
little room, which he ufes to write in : it ftands 
about forty yards from the mouth of one of the en- 
gine (hafts. He felt one (hock, which very (enfibly 
raifed him up in his chair, and caufed feveral pieces 
of lime or plaifter to drop from the fides of the 
room : the roof of it was fo violently (hook, that he 
imagined nothing lefs than the engine (haft was run 
in; whereupon he immediately went out to fee, and, 
contrary to his expectation, found the (haft open, 
and all things about the fpot in their proper order. 

Upon inquiry, I was informed by the aforefaid 
Francis Mafon, that in a field about 300 yards from 
the mines, there had happened a chafm or cleft on 
the furface of the earth, which was fuppofed to be 
made at the fame time he felt the (hock, for the fol- 
lowing reafon : It lies clofe by a road, which he ufes 
daily to and from the mines : in the morning when 
he came, there was nothing uncommon to be feen, 
but on his return at evening heobferved a cleft about 
one foot deep, and fix inches in diameter j its con- 
tinuation from one end to the other, was near 150 

yards/, 
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yards, being parallel to the range of the vein on 
the north fide. When I examined it, which was 
upwards of three months after the mock happened, 
the length of it was not much more than 60 yards, 
though I could perceive fome veftiges of its farther 
continuance : the depth of it was about eight or nine 
inches, and its diameter four. As the foil was very 
light, and the feafon has been remarkably wet, it is 
highly probable, that the fiffure is confiderably clofed 
fince it was firft made. Thefe were the moll re- 
markable circumftances, which happened upon the 
furface of the earth. Though my inquiry was of 
every one in particular, that was there employed 
about the mine, the concurrence of whofe teftimo- 
nies might feem more ftrongly to confirm the ac- 
count ; yet I look upon it as unneceffary to trouble 
you with every man's ftory, which would be only 
a repetition of, or fomething fimilar to, what has 
been before related. 

William Hailom, and Jo. Howfon, miners, fay, 
That at the aforefaid time they were employed in 
carting, or drawing along the drifts the ore and 
other minerals to be raifed up the mafts. The drift, 
wherein they were working, is about 60 fathoms, or 
1 20 yards deep, and the ipace of it from one end 
to the other fo yards, or upwards. Hailom was at 
the end of the drift, had juft loaded his cart, and 
was drawing it along, but was fuddenly furprifed by 
a (hock, which fo terrified him, that he immediately 
quitted his employment, and ran to the weft end of 
the drift to his partner, who was not lefs terrified 
than himfelf. They durft not attempt to climb the 
fhaft, left that mould be running in upon them, but 

con- 



[ 4°i ] 

confulted what means to take for their fafety. Whiift 
they were thinking of fome place of refuge, they 
were alarmed by a fhock much more violent than 
the former j which put them in fuch a confirma- 
tion, that they both ran precipitately to the other end 
of the drift. There was a miner working at the 
forfield, or eaft end of the vein, about fix fathoms 
below their level, who called out to them, imagining 
they were in danger of being killed by the (hafts 
running in upon them, which he fuppofed was the 
cafe ; and told them, if by any means they could 
get down the fhaft to him, they would be more fe- 
cure, becaufe the cavity, where he was working, was 
encompafTed with folid rock. They went down the 
fhaft to him, where, after obferving they had nei- 
ther of them received any misfortune, he told 
them, that the violence of the fecond fhock was fo 
great, that it caufed the rocks to grind one upon 
another. His narration was interrupted by a third 
fhock ; and, after an interval of about four or five 
minutes, was fucceeded by a fourth ; and about the 
fame fpace of time after, by a fifth ; none of which 
were fo violent as the fecond. They heard after 
every fhock a loud rumbling in the bowels of the 
earth, which continued for about half a minute, gra- 
dually decreafing, or appearing at a greater diftance. 
They imagined, that the whole fpace of time, from 
the firft fhock to the laft, was about twenty minutes ; 
and they tarried about ten minutes in the mine after 
the laft fhock ; when they thought it advifeable to 
examine the paflages, and to get out of the mine, if 
poflible. As they went along the drifts, they obferved, 
that feverai pieces of minerals were dropped from 
Vol. 40. u Ff f ~ * the 
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tWe fides and roof, but all the fhafts remained intire, 
without the leaft difcompofure. 

The ipace of ground at the aforefaid mines, where- 
in it was felt, was 960 yards, which was all that was 
at that time in workmanihip. 

LETTER. II. 

An Account of the Earthquake at Lifbon *, Nov. 1. 
1755, in Two Letters from Mr. Wolfall, Surgeon, 
to James Parfons, M. D. F. R. S. 

Dear Sir, Ltfbon, Nov. 18, 1755. 

Read, Dec. ,8 > A S fome years ago I had the pleafure 
* 75S * JLjL of occafionally meeting you at Dr. 
Hill's houfe, I venture to take the liberty of fending 
you an account of the terrible earthquake, which 
has fo lately deftroyed this city. If you have any 



* This city fuffered greatly by an earthquake in 1531, thus 
defcribed by Paulus Jovius. Hift. L. 29. fol. 180. Nee multo poft 
iequenti menfe Januario, par prope exitii clades Lufitanis in ipfis 
proculdubio vifceribus terra: furente debacchantequc/Eoloillata eft, 
cujus impetu urbs Ulyflipo in primis incomparabile detrimentum 
fenfit, & poft earn coloniam, San£hearenae & Azumbugerae, A1- 
merinique urbium publica privataque aedificia, inuiitato terra motu 
conquaflata profciffaque magnam vim mortalium ruinis opprefsere, 
& nonnulla etiam navigia turbulento inflati maris hiatu abforpta 
funt, ficut Tagus infanis allidentis maris fludtibus repulfus, difce- 
dentibus in utranque ripam fuis undis ficca in medio vada obftu- 
pentibus cun£tis oftenderet, nemoque jam tota prope Luiitania 
teclis fuis confideret, fubfaltante fcilicet folo, ideoque non cito de- 
fituram terra; motus vim ita praemonftrante, ut regis & reginae ex- 
emplum fequuti univerfi fere incolse tabernacula apertis in locis ca- 
ftrenfi in more erigere cogerentur ; neque in his tamen foluti metu 
pernodtarent, quum repentinum aliquem terras hiatum, quo abfor- 
beri poffent, non temere extimefcendum arbitrarentur. 

other. 
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other correfpondents in this place, I doubt hot but 
they are able to give you a more fatisfactory relation 
of it than I will pretend to : but, if you have not, 
fuch an account, as the prefent hurry of my fpirits 
will permit me to fend you, will doubtlefs be more 
agreeable to you, than the uncertain reports, that you 
will find in the news-papers. All that I can pretend 
to at prefent is to communicate to you " a round un- 
varnim'd tale"; and that I will do with all the truth 
and candour imaginable. 

It perhaps may be neceffary previously to tell you* 
that fince the beginning of the year 1750, we have 
had much lefs rain than has ever been known in the 
memory of man, excepting the laft fpring, which 
gave fuch a fupply of rain, as has produced very 
plentiful crops : the fummer has been cooler than 
ufual, and for the laft forty days, fine clear weather, 
without being remarkably fo. On the firft inftant, 
about 40 minutes paft nine in the morning, was felt 
a moft violent mock of an earthquake : it feemed to 
laft about the tenth part of a minute, and then came 
down every church and convent in town, together 
with the King's palace, the magnificent opera-houfe, 
joining to it j in fhort, there was not a large building 
in town that efcaped. Of the dwelling-houfes there 
might be about one-fourth of them that tumbled, 
which, at a veiy moderate computation, oceafioned 
the lofs of thirty thoufand lives. The (hocking 
fight of the dead bodies, together with the fhrieks 
and cries of thofe,who were half buried in the ruins, 
are only known to thofe who were eye-witneffes. It 
far exceeds all defcription, for the fear and con- 
fterhation was fo great, that the moft refolute per- 
fon durft not ftay a moment to remove a few ftones 
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off the friend he loved moft, though many might 
have been faved by fo doing: but nothing was 
thought of but felf-prefervation ; getting into open 
places, and into the middle of ftreets, was the moft 
probable fecurity. Such, as were in the upper ftories 
of houfes, were in general more fortunate than thofe, 
that attempted to efcape by the doors; for they were 
buried under the ruins with the greateft part of the 
foot-paflengers : fuch as were in equipages efcaped 
beft, though their cattle and drivers fuffered feverely ; 
but thofe loft in houfes and the ftreets are very un- 
equal in number to thofe, that were buried in the 
ruins of churches; for as it was a day of great devo>- 
tion, and the time of celebrating mafs, all the churches 
in the city were vaftly crouded, and the number of 
churches here exceeds that of both London and 
Weftminfter ; and as the fteeples are built high, they 
moftly fell with the roof of the church, and the 
ftones are fo large, that few efcaped. 

Had the mifery ended here, it might in fome de- 
gree admitted of redrefs ; for though lives could not 
be reftored, yet the immenfe riches, that were in the 
ruins, might in fome part have been digged out: but 
the hopes of this are almoft gone, for in about two 
hours after the fhock, fires broke out in three dif- 
ferent parts of the city, occafioned from the goods 
and the kitchen-fires being all jumbled together. 
About this time alfo the wind, from being- perfectly 
calm, fprung up a frefh gale, which made the fire 
rage with fuch fury, that at the end of three days, 
all the city was reduced to cinders. Indeed every ele- 
ment feemed to confpire to our deftru&ion ; for foon 
after the fhock, which was near high water, the 

tide 
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tide rofe forty feet higher in an inftant than was 
ever known, and as fuddenly fubfided. Had it not 
fo done, the whole city muft have been laid under 
water. As foon as we had time for recolle<5tion, 
nothing but death was prefent to our imaginations. 

For i ft, the apprehenfions of a peftilence from 
the number of dead bodies, and the general con- 
fufion, and want of people to bury them, were 
very alarming : but the fire confumed them, and 
prevented that evil. 

2d. The fears of a famine were very great j for 
Lifbon is the ftore-houfe for corn to all the country, 
for fifty miles round : however, fome of the corn- 
houfes were happily faved, and though the three fuc- 
ceeding days to the earthquake an ounce of bread 
was worth a pound of gold, yet afterwards bread 
became moderately plenty, and we were all happily 
relieved from our ftarving condition. 

The 3d great dread was, that the low villainous part 
of the people would take an advantage of the con- 
fufion, and murder and plunder thofe few, who had 
faved any thing. This in fome degree happened ; 
upon which the King gave orders for gallows imme- 
diately to be placed all round the city; and after about 
a hundred executions, amongft which were fome 
Englifh failors, the evil ftopp'd. We are ftill in a 
ftate of the greateft uncertainty and confufion, for 
we have had in all twenty-two different fhocks fince 
the firft, but none fo violent as to bring any houfes 
down in the out-fkirts of the town, that efcaped the 
firft (hock ; but no body yet ventures to lie in houfes j 
and though we are in general expofed to the open 
iky, for want of materials to make tents, and tho' 
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rain has fallen feveral nights paft, yet I don't find 
but the moft delicate tender people fuiFer their dif- 
ficulties with as little inconvenience as the moil 
robuft and healthy. Every thing is yet with us in the 
greateft confufion imaginable: we have neither 
cloaths nor conveniencies, nor money to fend for 
them to other countries. All Europe is deeply con- 
cerned in the immenfe riches and merchandizes 
that are loft, but none fo much as our own nation, 
who have loft every thing they had here. Few Eng- 
lish lives have been loft in comparifon of other na- 
tions, but great numbers wounded j and what adds 
to the misfortune is, that we are three Englifh fur- 
geons, but neither inftruments, bandages, nor drefT- 
ings, to relieve them. Two days after the firft 
fhock, orders were given to dig for the bodies, and a 
great many have been taken up, and recovered. It 
is amazing fome inftances of recoveries, that I could 
fend ; in fhort it is amazing, that we are not all loft. 
I lodged in a houfe, where there were thirty-eight in- 
habitants, and only four faved. In the city prifon 
800 were loft, 1200 in the general hofpital, a great 
number of convents of 400 in each loft; the Spa- 
nifh ambaflador with 3 f fervants. It would be too 
tedious to enter into particulars, for I procured this 
paper by mere accident, and I write this on a gar- 
den wall. If you are pleafed to communicate the 
contents to your Society, I beg you will firft pleafe 
to drefs it up in different language. It fortunately 
happened, that the King and the Royal Family were 
at Belime, a palace about a league out of town. 
The palace in town tumbled the firft fhock, but the 
natives infift, that the Inquifition was the firft build- 
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ing that fell down. The {hock has been felt all over 
the kingdom, but along the fea-fide more particu- 
larly. Faro, St. Ubals, and fome of the large trade- 
ing towns are, if poffible, in worfe fituation than 
here } though the city of Porto has quite efcaped. 

It is poffible, that the caufe of all thefe misfor- 
tunes came from under the weftern ocean, for I have 
juft been in converfation with a captain of a fhip, 
who feems a very fenfible man, who tells me, that 
he was fifty leagues off at fea ; that the fhock was 
there fo violent as greatly to injure the deck of his 
fhip ; it occasioned him to think, that he had miflaken 
his reckoning, and ftruck upon a rock, and they in- 
ftantly hawled out their long-boat to fave themfelves,, 
but happily brought the fhip, though much injured,, 
into this harbour. 

If there are any further particulars, Sir, in which I 
can gratify your curiofity, I will moft gladly endea- 
vour to do it. And I hope my future correfpondence 
will be more clear and correct than this confufed 
letter I fend at prefent. If in any thing I can give 
you pleafure, pleafe to addrefs to me, Surgeon, at 
Lifbon. I am 

Your moft obedient and 

moft humble fervant,. 
Richard WolfalK. 
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LETTER III. 

Dear Sir, Litoon, Nov. 22, 1755. 

Read Dec. 18, A Few days ago, when ! I did myfelf 
I7S5 ' xJL tne pleafure to communicate to 
you an account of the terrible earthquake, that has 
deftroyed this city, I omitted a very material cir- 
cumftance ; which was to acquaint you of the time 
that it lafted, which was between five and feven 
minutes. The very firft mock was extremely fhort, 
but then it was as quick as lightning, fucceeded by 
two others, which, in the general way of fpeaking, 
are mentioned all together as only one fhock. About 
twelve o'clock we had a fecond fhock. I was then 
in the Terra do Paco, or King's palace-yard, and 
then I had an opportunity of feeing the wails of fe- 
veral houfes, that were flanding, open from top to 
bottom, more than a quarter of a yard, yet clofe 
again fo exactly as to leave no figns of injury. I am, 

S I R, 

With great efteem, 
Your moft obedient humble fervant, 
Richard Wolfall. 

P. S. Since my laft we have had fome very heavy 
rains, and had only one fhock, and that not vio- 
lent, the laft four days. 

LETTER 
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LETTER IV. 

A Copy of Part of Two Letters, written by John 
Mendes Saccheti, M. D. F. R. S. to Dr. DeCaftro, 
F.R.S. dated from the Fields of Lifbon, on the 
yth of November, and the ifi of December, ijff. 

Read Jan. ij, TT Cannot, at prefent, give you a proper 
175 JL account of the firfl day of this month 
of November, the moft unhappy and fatal day for 
this court and kingdom, the caufe of our total ruin, 
and general lofs of fo many nations, connected with 
the flourishing condition of the commerce of this 
great capital j becaufe I am, and have begun, to write 
the natural, philofophical, and meteorological hiftory 
of this tragical event, with a defign to publifh it, 
by the particular defire of his excellency the fecre- 
tary of ftate Diego de Mendoca Corte Real, and 
fome other noblemen, which, as foon as finifhed, 
I fhall take fpecial care to fend it to you, and com- 
municate it to our Royal Society. Therefore now 
I (hall only inform you, in a few words, that ceci- 
dit Babylon, and that there is no more to be feen 
than Campus ubi Troyafuit. Lifbon, the great city 
of Lifbon, was at once tumbled to the ground, burnt 
to ames, and plundered ; reducing this court, and 
the moft part of the realm, to inconceivable mifery, 
and deplorable condition. The third part of its in- 
habitants was buried in the ruins, and the other two 
thirds wandering, fcattered, and full of mifery in 
their tents. I have miraculoufly efcaped with a friend 
and family, where I lodged, and all retired to his 
Vol. 49. G g g country- 
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country-houfe, where we do not know yet, as every 
body elfe, friends of their friends, fathers of their 
children, hufbands of their wives; becaufe every 
one fled away from their habitations, full of terror, 
confufion, and diftra&ion. 

This year has been with us very rainy and wet j 
the three preceding ones exceflively dry, infomuch 
that fome fprings, formerly very plentiful of water, 
were dsied, and totally loft j at the fame time the 
predominant winds were eaft and north-eaft, accom- 
panied with various, though very fmall, motions or 
tremblings of the earth, and, in the year 175*0, we 
had a very fenfible one. 

The day before the fatal earthquake the atmo- 
fphere, and light of the fun, had the appearance of 
clouds and notable offufcation, and more ftrong and 
vifible at the actual time of the great mock, which 
was by -undulation, and lafted from fix to eight mi- 
nutes. The weather was rather warmer than com- 
monly we have it at this time of the year, and had 
continued fo for feveral days before. In all this time 
were predominant the eaft and north-eaft winds. 

It ruined not only this populous city, but all the 
fbuthern part of the county of Eftremadura, and a 
o-reat one of the kingdom of Algarve. 

I am almoft pofitive, that the earthquake was pro- 
greffive, and that this place was the center of it. Its 
direction, according to my own obfervations, from 
north-weft to fouth-weft. 

The earth opened in fiflures in feveral parts, 
but neither fire or vifible fmoke came out of it. 

The water in the fea rofe feveral times, and in 
a few minutes made three fluxes and refluxes, rifing 

above 
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above the greateft fpring-tides two fpawns, or fifteen 
Englifh feet. This phaenomenon happened three 
days before the new moon, and the earthquake, 
when the high tide had run up three parts of it. 

Extras? of L E T T E R V. 

From Mr. J. Latham, dated at Zfufqueira, Dec. n, 
1755, to his Uncle in London. Communicated by 
Peter Daval, Efq; Secret. R. S. 

S I R, 

Read Jan. j 5 , TH)Erhaps you may have heard of the 
75 JL difmal calamity, that befel the city 

of Lifbon, by an earthquake and fire, which laid 
the whole city in ruin. I was on the river on Satur- 
day the lft of November, with one of my cuftomers, 
going to a village three miles off. In a quarter of an 
hour the boat made a noife as if on the fhore or 
landing, though then in the middle of the water. 
I afked my companion, if he knew what was the 
matter? He ftared at me; and, looking at Lifbon, 
we faw the houfes falling, which made him fay, God 
blefs us, it is an earthquake. About four or five mi- 
nutes after, the boat made a noife as before, which was 
another make. We faw the houfes tumble down on 
both fides of the river. In Lifbon, a convent on a 
high hill fronting the river, the moft part of it 
came down, a great many were killed, and buried in 
the ruins ; many tumbled neck and heels in the wa- 
ter, others ran down to the river, up to their middle 
and necks. A ftrong northerly wind blew from 
more, which covered the water with duft, and in 

G g g 2 our 



E 412 ] 

our boat we could fcarce fee one another $ and it in- 
tirely hid the fun from us for forae time, though a? 
fine a morning as ever was, and as warm a fun as is 
with you in the month of July. The wind foon 
difperfed the duft, the making feemed over. In 
about three quarters of an hour we came to the vil- 
lage, where we were called afhore, and met feveral 
gentlemen, who came out of the city on horfe-back, 
but fo frighted, that they did not know what it was : 
we told them what we had feen, and in a quarter of 
an hour after our landing, the village was alarmed 
with another make. We got down to our boat, in 
order to get in ; in a moment's time the river rofe fo 
high, as obliged us to take to our heels, and run for 
our lives, into the fields and high ground, the water 
flowing acrofs the road, which, from the low tide, 
was above a quarter of a mile: the mips were whirl'd 
about, and feveral people taken into the water, others 
driven afhore, and darned to pieces. From the high 
grounds we could fee the fea at about a mile's di- 
stance come rufhing in like a torrent, tho' againft 
wind and tide. A fine new flone quay in Lifbon, 
where the merchants land their goods, where at that 
time about three thoufand people were got out for 
fafety, was turned bottom upwards, and every one 
loft ; nor did fo much as a fingle body appear after- 
wards. It being a holy- day, great numbers of the 
natives being at their devotion in convents and 
churches, whofe large buildings fuffered moft, it is. 
computed about fixty thoufand fouls, and a hundred 
and odd of the foreigners, and all forts of cattle, 
perifhed. The religious houfes being illuminated with 
wax-lights, and the images drefs'd, by the makes 
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were fet on fire by night, in feveral places, and by 
Monday morning intirely confumed, with the rich 
furniture of convents, nunneries,.and nobility's houfes, 
and all the merchants and tradefmen's goods, be- 
fides jewels, gold, plate, and coined money. There 
have been a great many (hakes by nights and days : 
even on the 8th of December was felt a ftrong one j, 
it was much more violent in fome places than others. 
The ground was opened ; in fome places you might 
put your hand down broad-ways, and not feel the bot- 
tom with a long ftick. A fea port, called St. Ubal's, 
was intirely fwallowed up, people and all. It is 
thought Lifbon would have fhared the fame fate, 
had it fronted the fea. The greateft fadtory belong- 
ing to Great Britain was ruined in 24. hours j the 
merchants, who ufed to vie with our principal gentry 
in houfe- keeping, equipage, and drefs, are fo re- 
duced, that ten or twelve live in a fmall houfe,, others 
feek for lodgings, or make what fhift they can, while 
a great many are gone to their own countries. 

LETTER VI. 

Obfer<vation$\ made at Colares *, on the Earthquake 
at Lifbon, of the ift of November I7ff, by Mr, 
Stoqueler, Conful of Hamburg. Communicated by 
Mr. Henry Baker, F. R. S. 

Read Feb. s , f-r\ HE 3 1 ft of Ottober the weather 

,?S X was clear, and uncommonly warm 

for the feafon ; the wind north, from which quarter, 

* It is about twenty miles from Lifbon, and lies behind the 
lock, about two miles from the fea» 
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about four o'clock in the afternoon, there aroie i. 
fog, which came from the fea, and covered the ral- 
lies j a thing very common in the fommer, bat rare 
in this feafon of the year. Soon after the wind 
changing to the eaft, the fog returned to the fea, col- 
lecting itfelf, and becoming the thickeft I ever faw. 
As the fog retired* the fea rofe with a prodigious 
roaring. 

The i-ft of November, the day broke with a fe- 
rene iky, the wind continuing at eaft ; but about nine 
o'clock the fun toegan to grow dim, and about half 
an hour after we began to hear a rumbling noife, 
like that of carriages, which increafed to fuch a de- 
gree as to equal the noife of the loudeft Cannon j and 
immediately we felt the firft mock, which was fuc- 
ceeded by a fecond and third ; on which, as on the 
fourth, I faw feveral light flames of fire ifluing 
from the fides of the mountains, refembling that 
which may be obferved on the kindling of charcoal. 

In the fpot, on which I remained till the third 
fhock was over, I obferved the walls to move from 
eaft to weft. Removing from thence to another 
fituation, from whence I could difcover the fea coaft, 
I obferved from one of the hills called the Fojo, 
near the beach of Adraga, that there ivTued a great 
quantity of fmoke, very thick, but not very black ; 
which ftill increafed with the fourth fhock, and af- 
ter continued to iffue in a greater or lefs degree. Juft 
as we heard the fubterraneous rumblings, we ob- 
ferved it would burft forth at the Fojoj for the 
quantity of fmoke was always proportioned to the 
fubterraneous noife. This I faw continue till the 
noon of the zd of November, when I retired from 

the 
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the place where I had obferved it. It continued to 
fmoke fome days longer, more or lefs, according to 
the fubterraneous rumblings. 

When I returned to Colares a fortnight after, I 
faw no fmoke } neither was there any iign of it, even 
when the noife was to be heard; but 1 could meet 
with no-body, who could inform me when the fmoke 
had ceafed. 

The 2 oth in the afternoon, being on the former 
fpot, I faw a fmall fog coming from the fea (from 
the fame quarter whence the fmoke appeared), which 
fmelt of fulphur ; and the wind returning to the 
eaft, the fog retired to the fea; and in the morning 
of the 2 ift, about nine o'clock, we felt two mocks of 
an earthquake fufficiently violent, but no more fmoke 
was feen. I cannot fay, whether the fame pheno- 
mena preceded the earthquake of the I ith, becaufe I 
was not at the place, nor had I any-body there to 
make the obfervation. 

I went to examine the place, from whence I faw 
the fmoke arife, but I did not difcover from whence 
it could have iffued ; nor did I find any ligns of fire 
near the place : from whence I infer, either that the 
fmoke exhaled from fome eruption or volcano in 
the fea, which the waters foon covered, or that, if it 
iiTued from fome chafrii in the land, it clofed after- 
wards. I rather incline to the former opinion, be- 
caufe it is natural, that the water mould retire from 
the place of the eruption : befides, the fea having 
rifen in fome places, it is probable, that it fell in 
others j and indeed it has vifibly retired there, for 
you may walk on the dry more now, where before 
you could not wade. And the fecond conjedhve 

may 
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may be true, as fome chafms on the dry land are 
now almoft clofed up, and others intirely fo. 

Particular Obfervations. 

In the afternoon of the gift of O&ober, I ob- 
ferved, that the water of a fountain was greatly de- 
creafed : on the morning of the ift of November it 
ran very muddy, and after the earthquake it returned 
to its ufual ftate, both in quantity and clearnefs. 
Some fountains, after the earthquake, ran muddy, 
fome decreafed, others increafed, others were dried 
up ; and one, that with the earthquake was dried 
up intirely, returned two days after to its ufual ftate. 
In fome places where there was no water, fprings 
burft forth, which continued to run. On the fpot 
of Varge, and river of Macaas, at the time of the 
earthquake, many fprings of water burft forth, and 
fome fpouted to the height of 25 palms *, throw- 
ing up fand of various colours, which remained on 
the ground. On the hills, numbers of rocks were 
fplit, and there were feveral rents in the ground, 
but none confiderable. On the coaft, pieces of rock 
fell, fome of them very large, and in the fea fundry 
rocks were broken : the moft noted are thofe called 
by the failors Sarithoes, or Biturecras, of which 
one was only broken off at the fummit, the other 
jfll to pieces. 

N. B. Between thefe rocks and the main, the coaft- 
ing veflels failed at low water ; and now you may 
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go to them at low water, without wetting of your 
feet. From the rock called Pedra de Alvidrar 
(fituated where the fmoke iflued), a kind of pa- 
rapet was broke off, which iflued from its foun- 
dation in the fea. In a fwamp or lake, which re- 
ceived a good deal of water in winter, and was 
not dry in fummer, the earth role j for there is 
now fcarcely the appearance of a hollow, which 
was before to the depth of fix or feven palms; 
it now remains even with the adjacent ground. In 
other places, by the change of the currents it ap- 
pears, that the earth was moved, fo that fome 
fpots are more elevated, others more depreffed 
than before. 

In the afternoon of the 24th I was much appre- 
hensive, that the following days we mould have an- 
other great earthquake (from which it pleafed God 
to preferve us), for I obferved the fame prognoftics 
as in the afternoon of the 3 1 ft of Oclober ; that is, 
the weather being pretty ferene, the wind northerly, 
the fog came from the fea towards the vallies, and 
the wind changing to the laft, the fog retired to the 
fea; however not fo thick as that of the 31ft of 
Oclober. The fea was foon in great agitation, and 
roaring. And I further obferved, that the water of 
a fountain began to be diflurbed to fuch a degree, 
that in the night it ran of a yellow clay colour ; and 
from midnight to the morning of the 25th, I felt five 
fhocks, one of which feemed to me as violent as that 
of the 1 ith of December. 

I was informed, that there was fome bituminous 

matter, but could find none. Indeed I once picked 

Vol. 49. H h h U P 



[4i« ] 

up a ftone fplit through the middle, whofe edges 
feemed to me to have fulphur lodged on them ; but 
I was then in a hurry, and never could find the 
place where I had taken it up. 

ExtraB of L E T T E R VIII. 

To Tilman Henkel, Efq-> Merchant in London, con- 
cerning the Earthquake at Oporto in Portugal, 
Nov. i, 175-6. Communicated by Mr. John Ellicot, 
F. R. S. 

Read Nov. 27>r"r"^ HIS goes by Captain Richard. 
1755 jL Knowler, and ferves chiefly to 

acquaint you, that laft Saturday, the ift inftant, we 
had fuch a terrible earthquake here, that all of us 
were afraid of being fwallowed up alive, tho', thank 
God, it did but very little damage j and now, I hope, 
it is quite over. It began about half an hour paft 
nine o'clock in the morning, juft like thunder, or 
rather the rattling of a coach over ftones ; and my 
own houfe, as well as moil other people's^ during 
the firft mock, which was a very terrible one in- 
deed, was juft as if it was in a convulfion, which 
lafted, without exaggeration, at leaft feven or eight 
minutes, and every -thing fhook and rattled in it all 
the while, exactly as if it was coming down, which 
frighted people fo much, that a great many ran, with 
all their family, into the ftreets, where I plainly faw 
the earth heave, with people walking upon it, juft 
as if it was in labour, and as it really was, the like 
never known in this country before. At fix o'clock 

at 
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at night there was another great mock ; but that was 
foon over, and there were feveral inferior ones before, 
and the next day likewife j but all laft night, thank 
God, every thing was very quiet. What frighted 
people likewife very much, was the river, which rofe 
and fell furprifingly every quarter of an hour, for 
upwards of four hours at.leaft, four or five feet, and 
fometimes more; and fome faw the river in fome 
places open, and throw out a vaft deal of wind, 
which was very terrifying, as nobody could tell what 
would be the end of it. In fliort, for my part, I 
mull: confefs, I never was fo much frightened in my 
life ; and the defcription I have given you of it, I 
can afiure you, is not near fo mocking as the thing 
really was itfelf; and I pray God we may never have 
fuch another. 

LETTER IX, 

Extract of Two Letters to Mr. Plummer, Mer- 
chant in London, from Oporto, concerning the 
Earthquake felt there. Communicated by Mr. John 
Ellicot, F. R. S. 

Novem. 1, 1755. 
Read Nov. z^rTp HIS morning, betwixt nine and 
l 75S- J^ ten o'clock, this city was alarmed 

with the terrible mock of an earthquake, which 
lafted violently the fpace of five or fix minutes, but 
has done no further damage than the overturning 
fome pedeftals from the tops' of fome churches, and 
cleaving the walls of fome old houfes. While it 
lafted, the city was all in confternation, and the fliock 

H h h 2 was 



f 420 ] 

was perceived in the river, among the /hipping, by a 
fudden flux and reflux of the tide, but no damage. 
Pray God defend us, on our guard, in all his judg- 
ments, and avert them from us. 

The earthquake, violent as it was, I don't hear 
has done any very great damage : four or five boats 
were overfet by it on the bar, but no one drowned ; 
fome vefiels were drove from the moorings, but re- 
ceived no hurt : feveral large flones were thrown 
from the tops of buildings, but without touching any- 
body ; but fome, through mere fear, have died : 
amongft thefe is N. Webber, who was let blood 
about five, and went off in the night : others too 
received hurt by crouding out of churches, which 
were much thronged, it being a mafs-day. Had it 
happened in the night, inftead of nine in the morn- 
ing, fhort as the duration was, I fear the confequence 
would have been very fatal ; for even as it was, feve- 
ral people were for throwing themfelves from their 
windows, to get into the ftreets, which they would un- 
doubtedly have done, if in the night ; and in the hurry, 
even down flairs, many would have broke their 
limbs, and perhaps loft their lives. So ftrongly has 
the fhock affected the minds of fome, that they 
imagine fix or feven more have been felt fince j but, 
for my own part, I know of one only, and truft in 
God I fhall never experience the like, for it was 
really very terrible. 

I forgot to obferve to you, that, during the time 
of the earthquake, and indeed preceding it, was 
heard a hollow dreadful noife, but I did not obferve 
any difagreeable fmell, or alteration in the air, the 
fky being as ferene as ufual, and the after-part of the 
day without a breath of air. Extraff 
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Extras of L E T T E R X. 
From Oporto, dated Novem. i, iy$ f. 

Read Nov. 27/C "1" T E have been greatly alarmed to- 
'755- VV day by an earthquake j the (hock 
was fo great that really it was terrible : we all ran 
into the ftreet, the churches were alfo deferted, and 
every body feemed frightened out of their fenfes, as 
if they thought the world was at an end ! It be- 
gan about ten o'clock in the morning, and continued 
ten minutes j but, thank God, I do not hear of any 
confiderable damages done; which, confidering the 
violent manner in which the houfes were fhaken, and 
the continuance of it, is very providential. God 
grant it may have a proper efFe£t on the minds of 
all. It was equally felt on the river, and, I am told, 
was rather more in Villa Nova, and in Gaya : and 
two Brazil mips, that had juft got over the bar, were 
all at once forced into the harbour again, and very 
narrowly efcaped being loft. 

ExtraS of L E T T E R XI. 

From Oporto, by the Wejlern, Captain Knowler, dated 
Novem. 1, 1755- Communicated by Theodore 
Jacobfon, Efq-, F. R. S. 

Read Nov. 27, T Was never fo alarmed in my life, as 

»/)>• J^ tliis morning, between nine and ten 

o'clock, when we were all atbreakfaft: the houfe 

began 
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began to tremble in fuch a manner that we all ftarted. 
I ran down-ftairs, and, when I came into the ftreet, 
I faw ail the world running out of their houfes, and 
crying out, An earthquake. I made for the water, and 
in my way I thought the laft day was come, by the 
the cries of the people, and the hurly-burly about 
the church door, where many had like to be loft, 
endeavouring to get out: it lafted for about fix 
minutes, and in a quarter of an hour after, we had 
a fecond, and in about an hour a third. Thefe two 
laft were nothing equal to the firft, and the water 
rofe and fell about four feet every minute for a con- 
liderable time, but now runs its natural courfe, and 
we begin to be ourfelves again. Several chimnies fell, 
and fome towers, and a great many walls cracked in 
the city, but at a league diftance feveral houfes fell, 
and we fear we fhall hear of a good deal more damage 
from the country. This moment we have had an- 
other mock, and it is now fix in the evening. 

Extract of L E T T E R XII. 

From Monf. Muyflbn to Monf. Bazin, concerning the 
Earthquake at Oporto, Nov. i, ijff. Communi- 
cated by M. Maty, M, D. F. R. S. Tranjlated 
from the French. 

Oporto, Nov. 2, 1755. 
Read Nov. 27,"'CT*Efterday at nine in the morning we 
'755- j£ f e i t 1^^ a terrible earthquake, 
which continued near fix minutes, and, as you may 
imagine, threw us all into a great confternation. 
Two other fhocks were felt afterwards, but lefs vio- 
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lent than the firft. The river fwell'd confiderably, 
and two fhips, which were at the bar, going out, 
were driven back into the port. 

ExtraSt of L E T T E R XIII. 

From Madrid, to the Spanifh Conful, refiding in 
London. "Tranjlated from the Spanifh. Commu- 
nicated by Mr. John Ellicot, F. R. S. 

Madrid, Nov. 3, 1755'. 

Read Nov. 27, /' m'\ H E only motive of my writing 
•755- J^ j s t0 gj ve y OU an account of the 

terror and aftonifhment, with which we were feized 
at Madrid. On the day of All Saints, in the morn- 
ing about ten o'clock, and fome few minutes more 
(five by two of my watches), there was very fen- 
Jfibly felt a great earthquake : according to the com- 
mon opinion, it lafted five or fix minutes. Every 
body at firft thought, that they were feized with a 
fwimming in their heads j and, afterwards, that the 
houfes, in which they were, were falling. The fame 
happened in the churches, fo that the people trod 
one another under foot in getting out j and thofe, 
who obferved it in the towers, were very much 
frightened, thinking, that they were tumbling to the 
ground. It was not felt by thofe, who were in their 
coaches, and very little by thofe, who walked on foot. 
No remarkable accident happened, excepting that 
two lads were killed by the falling of fome pieces of 
a crofs, which was over the door of a church be- 
longing to a monaftery. Every body is much 
frightened, and there are a great many indifpofed 

by 
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by the fright. It was felt in moft or the houfes, 
without receiving any remarkable damage, except- 
ing the churches of St. Philip, St. Thomas, Portaceli, 
and towers of St. Trinity, and St. Millan, which will 
require to be examined by fkilful workmen. In 
the bifhop's chapel, in the parifh of St Andrew, and 
in the new palace, although it was much felt, it did 
not the leaft damage. It is faid, that it was felt more 
in the Efcurial > and, to increafe their fright, a fire 
broke out at the fame time, in the kitchen belonging 
to the body guards. Their Majefties immediately 
gave orders to come to Madrid. They arrived, ac- 
companied by only one or two coaches, at Retiro, 
about eight at night, where they put up tents for that 
night, and in the morning went to Atocha, to a tent, 
where they ftaid till noon. We are very anxious to 
know how far it extended itfelf. 

LETTER XIV. 

uin Account of the Earthquake at Cadiz, Novem. r, 
1755, in a Letter from Mr. Benjamin Bewick, 
Merchant there, to Mr. Jofeph Paice, Merchant 
in London. 

Cadiz, Nov. 4, 1755. 

Read Dec. 1 8, IT Shall remember this week a long time, 

1755 A f° r tnat anc * fomething of another 

nature, I am going to relate, as you may not have fo 

faithful a relation from the news-papers. 

The ill inftant, juft before ten, the whole town 
was fhook with a violent earthquake, which lafted, as 
far as I can gather from the curious, above three 

minutes 
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minutes and an half. To give you an idea of its 
violence, the water in the citterns (which are under- 
ground) waftied backwards and forwards fo as to 
make a great froth upon it. Everybody ran out of 
the houfes and churches, in a terrible confternation, 
but no damage was done, as all the buildings here 
are exceffively ftrong. We thought ourfelves very fafe 
when this was paft, and people recovered a little the 
fright. An hour after, looking out to fea, we faw 
a wave coming at eight miles off, which was at leaft 
fixty feet higher than common. Every body began to 
tremble; the centinels left their pofts, and well they 
did. It came againft the weft part of the town, which 
is very rocky : the rocks abated a great deal of its 
force* At laft it came upon the walls, and beat in 
the breaft-work, and carried pieces of eight or ten 
tun weight, forty and fifty yards from the wall, and 
carried away the fand and walls, but left the houfes 
ftanding, fo that only two or three perfons were 
drown'd. Every one now thought the town would 
be fwallowed up j for although this was run off, yet 
with glafies we faw more coming. The people 
were in the utmoft confternation, and ran fome one 
way, fome another. The governor ordered the gates 
to be fhut, that people might not go out of town, 
as the land was lower than the town j by which 
means he faved the lives of thoufands, who wanted 
to fly, they did not know where. When the wave 
was gone, fome parts, that are deep at low water, 
were quite dry, for the water retired with the fame 
violence it came with. Thefe waves came in this 
manner four or five times, but with lefs force each 
time ; and about one the fea grew more calm, but 
Vol. 49. I i i was 
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was ftfll in a boiling motion. Every thing wa« 
wafhed off the mole. The bay was full of barrels, 
and boats, and timber } but no damage was done to 
the fhipping. The walls have fuffered very much. 
There is a neck of land, that goes from thence to 
the ifland of Leon, open to the ocean on one fide, 
and to the bay on the other, but very narrow : upon 
this Was a very ftrong caufey, which the fca has 
warned away, a$ if it was nothing, that in ibme 
places you cannot fay, here is the road. It has al- 
moft opened a communication between the fea and 
the bay, which will be a great misfortune to the 
town, as it will fpoil the bay, now become a fmall 
ifland. It is to be hoped the governor will en- 
deavour to prevent that. There were about forty 
car fifty people drowned on the caufey, and a 
great many beafts. Some of the towns about us 
have fuiFered a great deal more than we, by the fall- 
ing of houfes and towers, but we have not yet got 
an account of what damage has been done j and it 
is believed, by the courfe of the earthquake, that it 
did not go to Gibraltar. The whole day the wea- 
ther was extremely ferene and pleafant. Since the 
fea is come to itfelf, and nature feems to be reco- 
vered from her convulfions. We had rain, and a 
frefh wind, fo that it is hoped we fhail have no more 
of thefe dreadful calamities, which are fhocking to 
human nature. God grant it may be fo. Thefe 
phenomena are very uncommon here. About 25 
years ago there was a fmall fhock of an earthquake, 
but not attended with thefe horrid rifings of the fea. 
Should they be frequent, there would be no living 
here ; the town would even be deftroyed, and we 

have 
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have no place to fly to, unleft it is aboard the fliipi*, 
which are at a diftance. Thank God it in no worfe. 
Adieu : believe me ever yoursi 

2V", B. The day of the earthquake the weather was 
as clear and ferene as the fineft fummer-day in 
England. 

Benjamin Bewicke. 

LETTER XV. 

An Account of the Earthquake at Cadiz, in a Let- 
ter to the Spanifl* Ambajfador at the Hague, from 
Bon Antonio d'Ulloa, F.R t & 

Read Dec. l8 »/^\ N the firft of this month [Noyem- 

17 S5 ' v^/ ^ er ] we k ac * ^ ere an earthquake, 
the violence of which was not inferior to that, which 
fwallowed up Lima and Callao, in Peru, towards the 
end of O&ober 1746. It happened in very fine 
weather, at three minutes after nifie in the morning, 
and continued five minutes, and confequently near 
twice as long as that of Peru, the duration of which 
was only three minutes. If every thing was not de- 
ftroyed here, it feems particularly owing to the fo- 
lidity of the buildings. The inhabitants had fcarce 
begun to recover from their firft terron, when they 
faw thesifelves plunged into new alarms. At ten. 
minutes after eleven they faw rolling towards the 
city a tide of the fea, which paffed over the para- 
pet of fixty feet above the ordinary level of the wa- 
ter. At thirty minutes after eleven came a feqond 
tide ; and thefe two were followed by four others of 
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the fame kind, at eleven o'clock fifty minutes; 
twelve o'clock thirty minutes j one o'clock ten mi- 
nutes ; and one o'clock fifty minutes. The tides con- 
tinued, with fome intervals, till the evening, but lef- 
fenirig. They have ruin'd ioo toifes of the ramparts 
part of which of three toifes length, and of their 
intire thicknefs, were carried by the torrent above 
fifty paces. 

The fhips were expoled to eminent danger ; the 
greateft part of them were driven afloat ; but moft 
of them fortunately were faved, fome by veering their 
cables, others by fecuring themfelves by new anchors j 
fo that only one Swedifh fhip and fome boats were 
loft. A great number of perfons periihed on the 
caufey, which leads to the ifle of Lefu, Seville has 
been greatly damaged. St* Lucar and Cheres have 
likewife fuffered much ; and Conel is faid to be 
intirely deftroyed. 

LETTER XVI. 

An Account of the Earthquakes y that happened in Bar- 
bary, inclofed in a Letter from General Fowke > 
Governor of Gibraltar, to the Right Honourable 
Henry Fox, Efq-, one of bis Majefifs principal 
Secretaries of State: Communicated by the Right 
Honourable Philip Lord Vifcount Royfton, F. i?. S. 

Tetuan. 

Read March 4, r ■ "VH.E earthquake began the ift of 
»75 6 - J^ November, at ten in the morn- 
ing, and lafted between feven and eight minutes j 
during which fpace the ftiock was repeated three 

different 
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different times, with fuch violence, that it was feared 
the whole city would fall down: but' the only da- 
mage, that refulted, was the opening or parting of 
fame of the walls of fundry houfes. It was like- 
wife observed, that the waters of the river Chico, 
on the other fide of the city, and thofe of a foun- 
tain, appeared very red. 

Tangier. 

The earthquake began about the fame time, but 
lafted longer than at Tetuan ; the trembling of the 
houfes, mofques, &c. was great, and a large pro- 
montory of an old building near the city gate, after 
three mocks, fell down to the ground, by which five 
fhops were demolished : the fea came up to the very 
walls, a thing never feen before, and went down 
directly with the fame rapidity as it came up, as far 
as the place where the large veflels anchor in the 
bay, leaving upon the mole a great quantity of fand 
and fiih. Thefe commotions of the fea were re- 
peated eighteen times, and continued till fix in the 
evening, though not with fuch violence as at the 
firft time. The fountains were dried up, fo that 
there was no water to be had till night : and as to 
the more fide, the waters came up half a league in- 
land. 

Arzila, 

It happened about the fame time, but the damage 
was not great. At the coming up of the fea feven 
Moors, who were out of the town walls, were 
drowned; and the waters came in through one of 
the city gates very far. The water came up with 

fuch 
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fuch an impetuofity, that it lifted up a veffel in the 
bay, which, at the water's falling down to its center 
again, fell down with fuch a force upon the land, 
that it was broke to pieces ; and a boat was found at 
the diftance of two mufket-ftiots within land from 
the fea. 

Salle. 

There happened a very great damage, feveral 
houfes having fallen down. The waters came up with 
fuch a rapidity, that they came into the city, and at 
their falling down, great quantities of fifh were found 
in the ftreets, and many perfons were drowned : two 
ferry-boats overfet in the river, and all the people 
on board were alfo drowned ; and a large number of 
camels, that were juift then going for Morocco, were 
carried away by the waters. 

Fez. 

Vaft numbers of houfes fell down, and a great 
many people were buried under the ruins. At the 
Scloges (a place where the Barbarians live, not far 
fom Fez), a mountain broke open, and a ftrearn 
iffued out as red as blood. 

Mequinez. 

Vaft number of houfes fell down, and a great 
many people of both fexes were buried under their 
ruins ; the convent of the Francifcan friers fell down 
to the ground, but the friers were faved. 

Safe. 
Several houfes fell down, and the fea came up as 
far as the great mofque, which is within the city, 
and*at great diftance from the fea. 

Morocco. 
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Morocco. 

By the falling down of a great number of houfe's 
many people loft their lives j and, about eight leagues 
from this city, the earth opened, and fwallowed up 
a village, with all the inhabitants (who were known 
by the name of the fons of Bufunba), to the num- 
ber of about 8 to 10,000 perfons, together with their 
cattle of all forts, as camels, horfes, horned cattle, 
&c. and foon after the earth was elofed again, in the 
fame manner as it was before. 

Fez and Mequinez. 

On the 1 8th of November there happened an- 
other earthquake, which was more violent than the 
firft, and lafted till break of day the 1 oth ; during 
which time great numbers of houfes fell down at 
Fez ; many people of both fexes were buried under 
their ruins 5 and as to Mequinez, there are but few 
houfes left ftanding. The people killed by the falling 
of the houfes, befides the wounded, are numberlefs j 
and in the part of the town called the Jews habita- 
tion, only eight perfons were faved.. 

Sarjon Hills. 

One of the faid hills was rent in two ; one fide of 
which fell upon a large town, where there was the 
famous fanctuary of their prophet, known by the 
name of Mulay Teris ; and the other fide of the faid 
hill fell down upon another large town, and both 
towns and the inhabitants were all buried under the 
faid hill. 

Tap, 
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lajjo. 

This famous city was wholly fwallowed up; no 
remains left. 

This laft earthquake was like wife felt at Tetuan 
and Tangier, but without any other damage than 
that the fountains of Tangier were dried up for the 
fpace of twenty-four hours. 

Thefe are the trueft and freiheft advices, that have 
been received at Gibraltar, to the ift of January 

LETTER XVII. 

An Account of the Earthquake in the IJland ^Ma- 
deira, Nov. i, 1755", in a Letter from Dr. Tho. 
Heberden, to bis Brother Dr. William Heberden, 
F.R.S. 

Read Jan. 8, I^TOvember the ift, 1755, in the city 
'756. j^| of Funchal, on the ifland of Ma- 
deira, at half an hour paft nine o'clock in the morn- 
ing, was perceived a {hock of an earthquake. The 
firft notice thereof was a rumbling noife in the air, 
like that of empty carriages paffing haftily over a 
Hone pavement : immediately the floor moved with 
a tremulous motion, vibrating very quickly; the 
windows rattled, and the whole houfe feemed to 
{hake. The {hock lafted a full minute ; during which 
the vibrations, tho* continual, abated and increafed 
twice very fenfibly, in point of force (not unlike 
what I have obferved in an echo from the difcharge 
of a fowling-piece, oppofite to a range of mountains, 

whence 
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whence the found has reverberated with reciprocal 
intentions and remiffions). The increafe, after the 
firft remiflion of the fhock, was the moft intenfe ; 
the door of the room I was in vibrating to and fro 
very remarkably then, which it had not done be- 
fore; neither did it afterwards in the fecond increafe. 
The noife in the air, which had preceded the 
mock, continued to accompany it; and lafted fome 
feconds after the motion of the earth had intirely 
ceafed ; dying away like a peal of diftant thunder 
rolling through the air. The direction of the (hock 
feemed to be from eaft to weft. 

About an hour and half after the mock had ceafed, 
the fea, which was quite calm (it being a fine day, 
and no wind ftirring) was obferved to retire fud- 
denly fome paces, and, arifing with a great fwell, 
without the leaft noife, as fuddenly advancing, over- 
flowed the more, and entered into the city. It arofe 
full fifteen feet perpendicular above high water mark, 
although the tide, which ebbs and flows here feven. 
feet, was then at half ebb. The water immediately 
receded again, and, after having fluctuated four or 
five times between high water and low water mark, 
the undulations continually decreasing (not unlike 
the vibrations of a pendulum) it fubfided, and the 
fea remained calm as before this phenomenon had 
appeared. 

The feafon of the year has been more than ordi- 
narily dry } the rains, which generally begin |o fall 
the beginning of October, not having fet in as yet 
(Nov. io). The weather for fome weeks preceding 
the earthquake has been very fine and clear, but the 
day previous thereto (October 31), was very remark- 
Vol. 4p. Kkk ably 
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ably fair and ferene, as was the former part of the 
day on which it happened : but the afternoon was 
very dull and dark, the fky being intirely overcaft 
with heavy black clouds : the fubfequent day was 
very fair. 

The greateft height of the thermometer the three 
laft days in October, and on the firft of November, 
(the day of the earthquake) was — 69* 

November the fecond it rofe to — ji 

The barometer had been ftationary feveral} g 

days, at — - — — 3 " 

November the fecond it rofe to — 301 

In the northern part of this ifland the inundation 
has been more violent, the fea there retiring at firft 
above a hundred paces, and fuddenly returning, over- 
flowed the fhore, deftroying or damaging feveral 
houfes and cottages, foreing open doors, and break- 
ing down the walls of feveral ftores or magazines, 
and carrying away in its recefs a confiderable quantity 
of grain, &c. Above two hundred pipes of wine are 
computed to be loft on this occafion > great quanti- 
ties of fifli were left on the more, and in the ftreets 
of the village of Machico. All this has been the 
effect of one fole undulation of the fea, it never 
flowing afterward fo high as high water mark; al- 
though it continued fluctuating much longer there, 
before it fubfided, than here at Funchal, as the fluc- 
tuation and fwell was much greater here than it had 
been farther to the weftward, where in fome places it 
has been hardly, if at all, perceptible. 



LETTER 
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LETTER XVIII. 

Another Account of the fame Earthquake at Madeira, 
in a Letter from Mr. Charles Chambers to his 
Father > in London, dated at Madeira, Novem. r, 
1755. Communicated by Lewis Crufius, JD. D, 
R R. S. 

Nov. 1, 1755. 38 minutes paft 9 in the morning. 

Read Jan. 8, fTp HIS moment happened an earth- 
175 ' JL quake, which lafted more than a 
minute (I believe near two) : though of £0 long a 
duration, I do not think it fo terrible as that in 1748, 
pofiibly owing to the prefent being in the day-time j 
but, I affure you, it ihook every thing about me very 
effe&ually. 

J°. S. Three quarters paft eleven ; there is a ck- 
cumftance attends, or rather follows, the earth- 
quake, which is very furprifing, and, I confefs, 
mocks me more than the thing itfelf, which is, 
the fea all on a fudden rifes as though it were the 
main body of it, and in many parts runs quite to 
die wall, and at the prattick houfe, in at the 
gate. I fay, as though it were the main body, 
as there is no more fwell at other times, than in 
the midft of fummer, with a light eafterly breeze, 
and fuch as has blown all day. I was juft called 
on to obferve this, and thought proper to mention 
it. God, of his infinite mercy, preferve us from 
all difafters. 

November 3. Thank God we have had no return of 
the earthquake, nor was the rifing of the fea at- 

K k k 2 tended 
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tended with any bad confequences in our part of 
the ifland ; though we hear, that at Mechico and 
Porto da Cruz it did confiderable damage: from 
the latter of which places it carried off near aoo 
pipes of wine, and feveral caldeoras [ftills for di- 
alling brandy], and when the fea recoiled, it was 
fo far from its ufual limits, as to difcover the foun- 
dation of rocks, that never before had been feen, 
and which lay as far diftant from the more as our 
Ilheo *. 

N. B. The port, where all the bufinefs is done, is 
called Funchal, and lies in the fouth part of 
the ifland. Mechico is a bay, with a village 
four leagues to the eaftward. Porto da Cruz is 
the north-eaftermoft part of the ifland, about 
fix leagues diftant from Funchal. The diftance 
referred to from the fliore to the Ilheo, fome- 
thing more than 200. yards. 

LETTER XIX. 

An Account of the late Earthquakes of Nbvem. 1, 
and 5>> 1755, as felt at Neufchatel in Swifferland,. 
in a Letter from Monf. De Vautravers, F. R. S. 
to Thomas Birch, D. D. Seer. R. S. 

Neufchfitel, Decern. 13, 1755. 
Read Jan. 22, r pHE dreadful earthquake of the lft 
v7s6 ' _|_ of November laft has been per- 
ceived even in this country, though very faintly. It 
turned fome of our rivers on a fudden muddy, with.- 

* A rock whereoo a caftle is boilt. 

out 
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out any rain, and fwelled our lake of NeufcMtel to 
the height of near two feet above its natural level, 
for the fpace of a few hours. Some time before 
nine, three weeks after the earthquake, we had con- 
tinual rains and ftorms, generally from north- weft, 
the air very mild, which is not ufual at this feafon 
amongft us. 

The oth of this month we felt a much morefe- 
vere mock of an earthquake. It happened a little 
before three o'clock in the afternoon, with a vibra- 
tory motion from weft to eaft ; another from eaft to 
weft, and a third from weft to eaft again. The 
ftove in our fervants room was thereby fplit in feveral 
places. Some chimnies fell in at Cudrefin j the bell 
in the tower at Morat rung two ftrokes; but no 
other misfortune has happened, which I have hither- 
to heard of. The mock was feverer in lofty places 
than it was in low grounds. The lake of Morat, 
immediately after the earthquake, funk three inches, 
and remains ftill in the fame depreffion. The fame 
earthquake was felt the fame day, at the fame hour, 
at Bafil, Berne, Fribourg, Geneva, and all over Swif- 
ferland j as likewife at Befancon in France. Whe- 
ther it extended itfelf any farther is not yet known. 

This kind of phenomenon being unufual in this 
country, and its dangerous effe&s having been newly 
heard of from Portugal and Spain, all our inhabit- 
ants were much alarmed, and apprehenfive of fome 
other great misfortune in other countries. 

Immediately after the earthquake, from frofty 
weather, we had ever fince a damp and mild air, 
great fogs, and to-day plenty of fnow. It has been 
obferved, that thefe three years fucceffively the inha- 
bitants 
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bitants of Swlfferland have fuffered great droughts in 
the fummer*feafons, fo as to dry up feveral fprings 
and rivulets, which were never known in any man's 
memory to have been dried up. 

ExtraSt ^/LETTER XX. 

An Account of the Earthquake felt at Geneva, No- 
vem.p, 1755, in a Letter from Monf. Trembley, 
Prof e for of Mathematics there, to his Brother Mr. 
Abraham Trembley, F. R* S. Tranflated from 
the French. 

Geneva, Decern. 16, 1755. 
Read Jan. s, tt Cannot tell whether the earthquake of 
17561 Jl November i, was felt here. It was 
felt at Lyons. It is faid, that the waters retired for 
fome moments at the end of the lake of Geneva ; 
and that a motion was obferved in thofe of the lake 
of Zurich. 

On the 9th of this month, a little before half an 
hour after two in the afternoon, in very fine and 
very calm weather, there was felt here in all the 
houfes in general a very great fhock of an earth- 
quake j but it did no damage. The motion was 
particularly remarked in looking-glafles and windows. 
Thofe, who were fitting, perceived, that their chairs 
fhook; and many thought, that they were going to 
fall. The fick felt the motion in their beds. The 
bells in the rooms of feveral houfes rang. The bell 
of the clock in the tower of the ifle of Rhone rung 
feveral times. The motion was felt even on the ground 
floor of houfes. I was then walking upon the 

Treille, 
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Treille *, and felt nothing. People are not absolutely 
agreed concerning the direction of the motion. The 
greateft part of them reprefent it to have been from 
north to fouth, as it was in the preceding earthquake 
felt here in March 1753, about two in the afternoon, 
in very fine weather lifcewife ; but it was not near fo 
generally felt as this laft. This of the 9th of De- 
cember was felt at Nion, Morges, Laufanne, Berne, 
Zurich, and perhaps more ftrongly than here. 

An acquaintance of mine, who was then in the 
country, at half a league diftance from this city, faw 
his garden-wall make three vibrations, and he was 
feized himfelf with a fwimming in the head. 

Three mocks were in fact felt within the fpace of 
about a minute. During the firft a noife was heard 
like that of a cart palling over a pavement. 

LETTER XXI. 

An Account of the Earthquake felt at Bofton in 
New-England, Novem. 18, 1755. Communicated 
by John Hyde, EJq ; , F. R. S. 

Bofton, Novem. 24, 1755. 
Read March u/V JO vember 18, 1755, being Tuefday,* 
175 JL^I about half an hour paft four in 
the morning, I was awaked by the making of my 
bed, and of the houfe j the caufe whereof I imme- 
diately concluded could be nothing but an earth- 
quake, having experienced one before. The trem- 



* A pretty high terrace, 

bling 
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Wing (for as yet it was fcarce more) increafing, I 
foon got out of bed, and went towards the window 
on the other fide of the chamber, to obferve, if there 
was any thing unufual in the appearance of the flcy, 
or heavens. By the time I had got about half way 
acrofs the room, which might be fix or feven feconds 
from my firft awaking, the fhaking was a little abated j 
fo that I imagined the height of the mock was paft. 
But this thought no fooner came into my mind, than 
I found how much I was miftaken; for inftanta- 
neoufly the fhock came on with redoubled violence, 
and loud noife : the windows, doors, chairs, &c. 
being prodigioufly agitated j and indeed the whole 
houfe rocking and cracking to fuch a degree, that 
I concluded it muft foon fall, or be racked to pieces, 
unlefs perhaps it mould be fwallowed up intire. 
Having firft juft looked out at the window, I haften- 
ed down flairs, unbolted and opened the door, with 
an intention to go into the (treet, thinking, though 
without reafon, almoft every place freer from danger 
than that where I was : but, upon opening the door, 
I found the (hock was fomething abated, and having 
looked out at the door a moment or two, returned to 
my chamber, and opened a window, at which I flood 
for the fpace of five or fix feconds ; the fhaking and 
the noife were by this time much Iefiened, and ftill 
kept decreafing, as though all would very foon be- 
come ftill and quiet. However, there was after this 
a little repetition both of the trembling and the noife, 
though no ways to be compared to what had been 
before. I then went to the other fide of the chamber 
for my watch, returning with it to the window, in 
order to obferve the time, which I did feven or eight 

feconds 
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fcconds before the fhock was intirely over, it being 
then thirty-one minutes after four. People, I per- 
ceive, differ very widely refpe&ing the whole dura* 
tion of the earthquake, from thefirft apparent fym- 
ptoms of it, till it was intirely over, fome fuppofing 
it to have been fix or feven minutes, fome four or 
live, and others fcarce more than one. According 
to the beft computation I am able to make, which 
is from what I did during the continuance of it, re- 
moving from one place to another, as related above, 
I think it could be but little more, and certainly not 
much lefs, than two minutes. There was another 
fhock about an hour and ten minutes afterwards, 
which, though fmall in comparifon to the former, 
was yet univerfally perceived by thofe who were 
awake. The vifible effects of the earthquake are 
very confiderable in the town ; to be fure much more 
cohfiderable than thofe of any other earthquake, 
which has been known in it. Many chimnies, I 
conje&ure (from obfervation) not much lefs than an 
hundred, "are levelled with the roofs of the houfes : 
many more, I imagine not fewer than 1 2 or 1 yoo 
are mattered, and thrown down in part j fo that in 
fome places, efpecially on the low loofe ground, 
made by encroachments on the harbour, the ftreets 
are almoft covered with the bricks that have fallen- 
Some chimnies, though not thrown down, are 
diflocated, or broken feveral feet from the top, and 
partly turn'd round, as upon a fwivelj fome are 
moved on one fide horizontally, jutting over, and 
juft nodding to their fall : the gable ends of leverat 
brick buildings, perhaps of twelve or fifteen, are 
thrown down, and the roofs of fome houfes are 
Vol. 49. L 1 1 quite 
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quite broken in by the fall of the chimnies : fome 
pumps fuddenly dried up j the convulfions of the 
earth having choaked the fprings that fupplied them, 
or altered their courfe. Many clocks were alfo 
Hopped by being fo violently agitated. 

Thefe are the moil coniiderable effects of the 
earthquake, which have fallen under my obfervation j 
for the making of pewter, &c. from the melves feems 
hardly worth mentioning after them. 

It is faid earthquakes are ufually preceded and fol- 
lowed by a great noife, which feverai fay they heard 
with this j but myfelf did not perceive any noife in 
this inftance, which I could take to be diftind: from 
the concuffion and rattling of the things upon the 
furface of the earth, added to the roaring of the fea, 
which roaring had been fomcthing greater than is 
ufual for feverai days before. 

Some perfons likewife fpeak of obferving a glim- 
mering light at the beginning of the fhock, which 
lafted for fome time. But I have no remembrance 
of this, though I obferved with care, and now en- 
deavour to recollect whatever was remarkable re- 
fpedting a phenomenon fo unufual in this part of 
the world, and fo juftly terrible in all. 



BETTER 
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LETTER XXL 

An Account of the Earthquake felt in New York, 
Novem. i8, i7ff, in a Letter from Cadwallader 
Golden, Efq-, to Mr. Peter Collinfon, F.R. S. 

Decern. 9, 1755. 
Read Mar. «»»/^\ N the 1 8th of laft November, a few 

175 ' V^r minutes paft four in the morning, 
I was awaked with the mock of an earthquake, I 
felt the bed under me, and the houfe, (haking, in 
fuch a manner as to alarm me greatly. I plainly 
heard the noife like that of carts on pavements, go- 
ing to the eaftward, with now and then a noife like 
the explofion of a great gun at a diftance. It was 
felt about four a clock at Philadelphia, and half af- 
ter four at Bofton, and was more violent to the eaft- 
ward than the weftward; and there was an eruption 
at a place called Scituate, about twenty or thirty 
miles to the fouthward of Bofton. 

We have had the drieft fummer and' autumn that 
ever was known : for fome days before the earth- 
quake, though the fky was perfectly calm and fe- 
rene, the air was fo light, that the fmoke of the town 
by falling down was offenfive to our eyes, as we 
walked the ftreets j and my watch, for fome time be- 
fore it, went unufually flow. 

In the laft remarkable earthquake, which happen- 
ed about feventeen years ago, and nearly at the 
fame time of year, the weather preceding it was 
much the fame as now, attended with the falling of 
the fmoke in the town, 

8 LET- 
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LETTER XXir 

An Account of the Earthquake felt in Peniylvania, 
Novem. 18, 1755", in a Letter to Mr. Peter Col- 
linfon, F. R. S. dated at Philadelphia, Decern. 1. 

Read Mar. i*. A BOUT four of the clock the 18th 
1756. jT^ of November laft, this province 
Was pretty generally alarmed with the mock of an 
earthquake, which occasioned great confternation, 
but I do not hear of any damage that enfued, unlefs 
the breaking fome China-ware and glafles. I heard 
no noife like that of a rufhing wind, which was 
heard in many places $ but felt a gentle making of 
my bed, in fuch a manner as convinced me what it 
was, which continued to increafe, and the window* 
by the increafing trepidation of the earth began to 
rattle ; fome China on a cheft of drawers were moved 
pretty much. As I conjectured, it gradually increafed 
for one minute, to fuch a degree as to open my cham- 
ber door, by drawing the bolt of the lock out of 
the ftaple. 

Some people think they felt its continuance five or 
fix minutes, but I think it did not exceed two, nor 
was it lefs. I felt the mock of the two earthquakes 
in England j but they were little in comparifon to- 
this. 

END of Part I. 



